40                                  THE METALLURGY OF GOLD.
nesiuni. The eutectic range is from 5 to 5-7 per cent, of the base metal. Between the maxima on the melting point curve corresponding to AuMg2 and AuMg3 the eutectic occurs at 770° C. and 70 atomic per cent, of magnesium.
The other two eutectics are as follows :—
AuMg   -> AuMg2,    .    783° C., 65-5 atomic per cent. Mg. AuMg2 — Mg,         .    576° C., 93
Metallic magnesium absorbs but little gold in the crystallised state.
Magnesium-gold alloys containing up to 18 per cent, of magnesium retain the yellow colour, but all others are silver-grey. Alloys with 33 to 66 per cent, of the base metal are brittle, with a maximum hardness of 5, and have a glassy fracture. They are stable in air at the ordinary temperature, and only those tarnish which contain free magnesium. Swelling and disintegration is noticed in alloys with 34 to 25 per cent, of gold at about 600° C. Dilute acids attack all alloys containing more than 60 per cent, magnesium. Concentrated acid is required for 50 to 60 per cent, alloys, while below this concentration aqua regia must be used. Alloys rich in gold may be etched with hydrochloric acid and bromine; those poorer in gold may be treated by simply rubbing with a wet chamois leather.
Gold and Mercury—Amalgams.—A piece of gold rubbed with mercury is immediately penetrated by it and becomes exceedingly brittle. The ductility is not always restored when the mercury is removed by distillation, a crystalline structure being often induced, perhaps because part of the mercury is retained by the gold. A particle of gold " wetted " by mercury at once loses its colour. A solid amalgam is formed, but is not readily dissolved in an excess of mercury.
The amalgams of gold were studied by Bottger early in the last century, and detailed descriptions by Sonnenschein x and Rammelsburg (1863, 1866) are known, but these earlier workers devoted themselves mainly to qualitative work. Henry2 had obtained an amalgam in which he showed the solubility of gold in mercury to be 0-14 per cent., and also demonstrated the formation of a liquid phase in the series of alloys. Kasantseff 3 isolated the crystals at various temperatures by passing the liquid amalgam through a glass tube of 0-15 to 040 mm. diameter, and found the following figures for the solubility :—
Temperature.                                                   Percentage solubility.
0°,......    0-110 per cent. gold.
20°,......-126
100°, ......      -650
These results are in agreement with those cited by Henry (0-14 per cent.) and by Gouy (0-13 per cent.).
Tammann has studied a small portion of the liquidus curve corresponding to the addition of minute quantities of gold to mercury, and finds that the melting point of the latter is raised.
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